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the table below.  WORKING PAPER 9-11 
 
Overview of carbon and renewable values in the different scenarios and variants, year 2020 
 
   Baseline  20/20 target  30/20_flex target   30/20_int target 
      20/20   20/20_alt1  30/20_flex  30/20_flex_alt2  30/20_int  30/20_int_alt3 
ETS – CV in €/tCO2  25.0 16.5  16.5  30.2  30.2  55.4  55.4 
non-ETS               
- CV in €/tCO2  0.0 5.3  41.5  30.2  50.7  55.4  82.4 
- GHG (% change 2005-2020)  -1.9 -7.2  -11.0  -11.5  -14.0  -14.3  -17.0 
RES               
- RV in €/MWh  0.0 82.0  82.0  82.0  82.0  82.0  82.0 
- Share in GFED (%)  6.9 12.5  12.6  12.8  13.0  13.2  13.3 
CV = carbon value; RV = renewable value. 





Impact of the Climate-Energy legislative Package… 




































Summary of key results, comparison between baseline and 20/20 target scenario and variant, year 2020 
 
        Baseline  20/20 target    
            20/20  20/20_alt1 
Prices ETS  CV  (€/tCO2) 25.0  16.5  16.5 
 Non-ETS  CV  (€/tCO2) 0.0  5.3  41.5 
   RES  RV (€/MWh)  0.0  82.0  82.0 
Quantities  FED  wrt baseline (%)  -  -1.0  -2.0 
  Elec demand  average annual growth rate '05-'20 (%)  0.8  0.7  0.8 
  ETS GHG  wrt baseline (%)  -  -14.3  -11.7 
  Non-ETS GHG  wrt baseline (%)  -  -5.4  -9.3 
  Total GHG  wrt baseline (%)  -  -9.0  -10.3 
 RES    consumption  (ktoe)  2752 4952  4979 
FED = Final Energy Demand; wrt = with respect to. 
Source: PRIMES input and results. 






































































Summary of key results, comparison between the 20/20 target and the 30/20 target scenarios and variants, year 2020 
 
      20/20 target  30/20_flex target  30/20_int target 
         20/20  30/20_flex  30/20_flex_alt2  30/20_int 30/20_int_alt3 
Prices          
  ETS CV  (€/tCO2) 16.5  30.2  30.2  55.4  55.4 
  Non-ETS CV  (€/tCO2) 5.3  30.2  50.7  55.4  82.4 
  RES RV  (€/MWh)  82.0  82.0  82.0  82.0  82.0 
Quantities          
  FED  wrt 20/20 target (%)  -  -2.9  -4.4  -5.4  -7.0 
  Elec demand 
average annual growth  
rate '05-'20 (%)  0.7  0.6  0.5  0.5  0.5 
  ETS GHG  wrt 20/20 target (%)  -  -5.9  -7.3  -12.2  -12.4 
  Non-ETS GHG  wrt 20/20 target (%)  -  -4.7  -7.3  -7.6  -10.6 
  Total GHG  wrt 20/20 target (%)  -  -5.1  -7.3  -9.4  -11.3 
  RES   consumption (ktoe)  4952  4941  4929  4983  4931 
FED = Final Energy Demand; wrt = with respect to. 
Source: PRIMES input and results. WORKING PAPER 9-11 
 










































































































varient selon le scénario et la variante.  WORKING PAPER 9-11 
 





référence  20/20 target  30/20_flex target   30/20_int target 
      20/20   20/20_alt1  30/20_flex  30/20_flex_alt2  30/20_int  30/20_int_alt3 
ETS – CV en €/tCO2 25.0  16.5  16.5  30.2  30.2  55.4  55.4 
Non ETS                
- CV en €/tCO2 0.0  5.3  41.5  30.2  50.7  55.4  82.4 
- GES (% évolution 2005-2020)  -1.9 -7.2 -11.0  -11.5  -14.0  -14.3 -17.0 
SER                
- RV en €/MWh  0.0  82.0  82.0  82.0  82.0  82.0  82.0 
- Part dans la CFBE (%)  6.9  12.5  12.6  12.8  13.0  13.2  13.3 
CV = valeur carbone ; RV = valeur des énergies renouvelables. 





Impact du Paquet législatif Climat-Energie… 











relatifs,  les  économies  d’énergie  sont  principalement  réalisées  dans  le  secteur  tertiaire,  tandis  que 








mise  en  œuvre  des  directives  écoconception  et  étiquetage.  La  part  des  SER  dans  la  production 



















Synthèse des principaux résultats, comparaison entre le scénario de référence et le scénario 20/20 target et sa variante, 
année 2020 
 
       
Scénario de 
référence  20/20 target    
            20/20  20/20_alt1 
Prix ETS  CV  (€/tCO2) 25.0  16.5  16.5 
 Non-ETS  CV  (€/tCO2) 0.0  5.3  41.5 
   SER  RV (€/MWh)  0.0  82.0  82.0 
Quantités Demande  finale  d’énergie par rapport au  scénario de référence (%)  -  -1.0  -2.0 
  Demande d’électricité  Taux de croissance annuel moyen '05-'20 (%)  0.8 0.7  0.8 
  GES ETS   par rapport au  scénario de référence (%)  -  -14.3  -11.7 
  GES Non ETS   par rapport au  scénario de référence (%)  -  -5.4  -9.3 
  Total GES  par rapport au  scénario de référence (%)  -  -9.0  -10.3 
 SER  consommation  (ktep)  2752 4952  4979 
Source : inputs et résultats du modèle PRIMES. 











































rio 30/20_int target et des variantes sont mentionnés lorsqu’ils sont pertinents. WORKING PAPER 9-11 
 

































Le tableau ci‐dessous résume l’impact du scénario 30/20 target sur l’énergie et les émissions de GES.  WORKING PAPER 9-11 
 
Synthèse des principaux résultats, comparaison entre le scénario 20/20 target et les scénarios 30/20 target et leurs 
variantes, année 2020 
 
    
20/20 
target  30/20_flex target  30/20_int target 
         20/20  30/20_flex  30/20_flex_alt2 30/20_int 30/20_int_alt3 
Prix          
  ETS CV  (€/tCO2) 16.5  30.2  30.2  55.4  55.4 
  Non-ETS CV  (€/tCO2) 5.3  30.2  50.7  55.4  82.4 
  SER RV  (€/MWh)  82.0  82.0  82.0  82.0  82.0 
Quantités          
 
Demande finale 




Taux de croissance annuel moyen  
'05-'20 (%)  0.7  0.6  0.5  0.5  0.5 
  GES ETS   par rapport au scénario 20/20 target (%)  - -5.9  -7.3  -12.2  -12.4 
  GES Non-ETS   par rapport au scénario 20/20 target (%)  - -4.7  -7.3  -7.6  -10.6 
  GES Totaux   par rapport au scénario 20/20 target (%)  - -5.1  -7.3  -9.4  -11.3 
  SER   Consommation (ktep)  4952  4941  4929  4983  4931 
Sources : Inputs et résultats du modèle PRIMES. 














































































































varianten  die  de  impact  ramen  van  grotere  binnenlandse  BKG‐reducties  in  de  Belgische 
non‐ETS‐sector dan in de alternatieve scenario’s.  
Qua modellering verschillen de scenario’s en varianten in de koolstofwaarden en HEB‐waarden, zoals 
blijkt uit de onderstaande tabel.  WORKING PAPER 9-11 
 
Overzicht van de koolstof- en hernieuwbare waarden in de verschillende scenario’s en varianten, jaar 2020 
 
   Referentie  20/20 target  30/20_flex target   30/20_int target 
      20/20   20/20_alt1  30/20_flex  30/20_flex_alt2  30/20_int  30/20_int_alt3 
ETS – KW in €/tCO2  25.0 16.5  16.5 30.2  30.2  55.4  55.4 
non-ETS              
- KW in €/tCO2  0.0 5.3  41.5  30.2  50.7  55.4 82.4 
- BKG (% wijziging 
2005-2020) -1.9  -7.2  -11.0  -11.5  -14.0  -14.3  -17.0 
HEB                
- HW in €/MWh  0.0  82.0  82.0  82.0  82.0  82.0  82.0 
- Aandeel in BFEV (%)  6.9  12.5  12.6  12.8  13.0  13.2  13.3 
KW = koolstofwaarde; HW = hernieuwbare waarde. 





Impact van het wetgevend Klimaat- en Energiepakket… 































… op de broeikasgasemissies 
De tenuitvoerlegging van het wetgevend Klimaat‐ en Energiepakket in België leidt tot een binnen‐








Overzicht van de voornaamste resultaten, vergelijking tussen het referentiescenario en het 20/20 target-scenario en 
variant, jaar 2020 
 
        Referentiescenario  20/20 target    
            20/20  20/20_alt1 
Prijzen ETS  KW  (€/tCO2) 25.0  16.5  16.5 
 Non-ETS  KW  (€/tCO2) 0.0  5.3  41.5 
   HEB  HW (€/MWh)  0.0  82.0  82.0 
Hoeveelheden FEV  tov  referentiescenario (%)  -  -1.0  -2.0 
  Elek. vraag  gemiddelde jaarlijkse groei '05-'20 (%)  0.8  0.7  0.8 
  ETS BKG  tov referentiescenario (%)  -  -14.3  -11.7 
  Non-ETS BKG  tov referentiescenario (%)  -  -5.4  -9.3 
  Totaal BKG  tov referentiescenario (%)  -  -9.0  -10.3 
 HEB    consumptie  (ktoe)  2752  4952  4979 
KW = koolstofwaarde; HW = hernieuwbare waarde; tov = ten opzichte van. 
FEV = finale energievraag. 
Bron: input en resultaten PRIMES. 
… op de totale directe kosten 
De totale directe kosten omvatten de bijkomende kosten, ten opzichte van het referentiescenario, die de 
Belgische energieconsumenten gewaarworden en die verband houden met zowel de binnenlandse 
inspanningen  voor  broeikasgasmitigatie  en  HEB‐productie  als  de  aankoop  van  flexibiliteit  (in  de 
non‐ETS‐sector en voor HEB). De totale directe kosten voor de uitvoering van het wetgevend Klimaat‐ 












… indien er grotere binnenlandse BKG-reducties vereist zijn in de non-ETS-sector  
De analyse van het Europees Klimaat‐ en Energiepakket werd aangevuld (20/20_alt1 scenario in de 
tabel)  met  een  beoordeling  van  de  impact  van  het  opleggen  van  grotere  BKG‐reducties  aan  de 
Belgische non‐ETS‐sector, namelijk 11% in 2020 ten opzichte van 2005, in plaats van 7% in het 20/20 
target‐scenario. De voornaamste resultaten van die beoordeling zijn de volgende: (1) de beperking van 
de  flexibiliteit  in  de  non‐ETS‐sector  bevordert  de  substitutie  van  brandstof  door  elektriciteit; 
(2) bijgevolg worden de BKG‐emissies in de ETS tussen 2005 en 2020 minder verlaagd dan in het 20/20 
target‐scenario (‐21% tegenover ‐23%); (3) de totale directe kosten stijgen tot 1,4 miljard euro in 2020, of 
16%  meer  dan  de  totale  directe  kosten  in  het  20/20  target‐  scenario.  De  bijkomende  kosten  zijn 
hoofdzakelijk toe te schrijven aan de ‘disutility’ kosten. 
Impact van een opvoering van de BKG-reductiedoelstelling tot -30% op EU-niveau in 2020… 














king  met  het  20/20 target‐scenario  en  dus  niet  in  vergelijking  met  het  referentiescenario  (zoals  in 
WP 21‐08). 
In deze synthese ligt de nadruk op de resultaten van het 30/20_flex target‐scenario. Indien relevant, 
worden de resultaten van het 30/20_int target‐scenario en de varianten vermeld. WORKING PAPER 9-11 
 
































volgende tabel een bondige selectie van resultaten.  WORKING PAPER 9-11 
 
Overzicht van de voornaamste resultaten, vergelijking tussen de scenario’s 20/20 target en 30/20 target en varianten, 
jaar 2020 
 
    
20/20  
target  30/20_flex target  30/20_int target 
         20/20  30/20_flex 30/20_flex_alt2 30/20_int 30/20_int_alt3 
Prijzen          
  ETS KW  (€/tCO2) 16.5  30.2  30.2  55.4  55.4 
  Non-ETS KW  (€/tCO2) 5.3  30.2  50.7  55.4  82.4 
  HEB HW  (€/MWh)  82.0  82.0  82.0 82.0  82.0 
Hoeveelheden          
  FEV  tov 20/20 target (%)  -  -2.9  -4.4  -5.4  -7.0 
  Elek. vraag  gemiddelde jaarlijkse groei '05-'20 (%)  0.7  0.6  0.5  0.5  0.5 
  ETS BKG  tov 20/20 target (%)  -  -5.9  -7.3  -12.2  -12.4 
  Non-ETS BKG  tov 20/20 target (%)  -  -4.7  -7.3  -7.6  -10.6 
  Totaal BKG  tov 20/20 target (%)  -  -5.1  -7.3  -9.4  -11.3 
  HEB   consumptie (ktoe)  4952 4941  4929  4983  4931 
KW = koolstofwaarde; HW = hernieuwbare waarde; tov = ten opzichte van.   
FEV = finale energievraag. 
Bron: input en resultaten PRIMES. 
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Table 1:   Overview of carbon and renewable values in the different scenarios, year 2020 
   Baseline 20/20  target  30/20_flex target   30/20_int target 
      20/20   20/20_alt1  30/20_flex  30/20_flex_alt2 30/20_int  30/20_int_alt3 
ETS – CV in €/tCO2 25.0  16.5  16.5  30.2  30.2  55.4  55.4 
non-ETS               
-  CV in €/tCO2 0.0  5.3  41.5  30.2  50.7  55.4  82.4 
- GHG (% change 2005-2020)  -1.9  -7.2  -11.0  -11.5  -14.0  -14.3  -17.0 
RES               
- RV in €/MWh  0.0  82.0  82.0  82.0  82.0  82.0  82.0 
- Share in GFED (%)  6.9  12.5  12.6  12.8  13.0  13.2  13.3 
CV = carbon value; RV = renewable value. 



























































































































Table 2:   Comparison of macro assumptions of 2007 and 2009 baselines for Belgium 
      2007 baseline  2009 baseline 
      2020  2030  2020  2030 
GDP annual growth rate  2005//2020 (resp. 2030)  2.1 1.9 1.7  1.7 
GDP   Billion €'05  409.2 477.7 389.5  458.5 
Population Million  10.8 11.0 11.3  11.7 
Oil price  $08/boe   64.6 66.4 88.4  105.9 
Gas price  $08/boe   48.6 50.3 62.1  76.6 
Coal price  $08/boe   15.5 15.7 25.8  29.3 
Source: NTUA, EC/DG ENER. 
Boe: barrel of oil equivalent.  
Table 3:   Macroeconomic and demographic assumptions for Belgium, 2005-2020 
 2005  2020  20//05 
Population (in millions)  10.446 11.322  0.5% 
  Number of households (in millions)  4.445 5.123  1.0% 
  Household size (inhabitants per household)  2.35 2.21  -0.4% 
GDP (in 000 millions € of 2005)  302.1  389.5  1.7% 
Gross value added (in millions € of 2005)  268862  346245  1.7% 
 Industry  44200  57646  1.8% 
   Iron&Steel  2929  2754  -0.4% 
   Non-ferrous  metals  1454  1532  0.3% 
   Chemicals  9076  11060  1.3% 
   Non-metallic  minerals  2328  2984  1.7% 
    Pulp & paper   3418  5147  2.8% 
    Food, drink and tobacco  6178  8602  2.2% 
   Engineering  12472  17481  2.3% 
     Textiles  1932  1744  -0.7% 
    Other (incl. printing)  4412  6341  2.4% 
 Construction  12988  16602  1.6% 
 Tertiary  204227  264175  1.7% 
   Market  services  103264  132563  1.7% 
   Non  market  63659  82308  1.7% 
     Trade  35062  46770  1.9% 
   Agriculture  2242  2535  0.8% 
 Energy  sector  7447  7822  0.3% 
Source: EC-DG ENER (2010). 
//: average annual growth rate.  
                                                           
8   The IEA World Energy Outlook 2010 shows, however, higher price figures. For instance, oil prices are 23% (resp. 12%) higher 
in 2020 in the current (resp. new) policy scenario presented in this publication. WORKING PAPER 9-11 
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3.1. Energy trends 















reflecting the 2008 recession followed by a subsequent recovery. WORKING PAPER 9-11 
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Figure 1:   Gross Inland Consumption by fuel, baseline, evolution 
ktoe 
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Figure 2:   GDP, GIC, CO2, energy and carbon intensity, baseline, evolution 
Index 1990-100 
 
Source: Eurostat, PRIMES, EC-DG ENER (2010).  
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Table 4:   Final energy demand by energy form and sector, baseline, year 2005 and 2020 
 
 2005  2020  Difference  2005-2020 
   ktoe   share  ktoe   share  ktoe  % 
Solids 2080  5%  1750  4%  -331  -16% 
Oil 16529  43%  15254  39%  -1275  -8% 
Natural gas  10009 26%  10556  27%  547  5% 
Electricity 6894  18%  7821  20%  927  13% 
Other 2930  8%  3931  10%  1000  34% 
                
Industry 13563  35%  13706  35%  143  1% 
Residential 9938  26%  10249  26%  310  3% 
Tertiary  5017 13%  5501  14%  484 10% 
Transport 9926  26%  9856  25%  -70  -1% 
Total 38443    39312    868  2% 































Figure 3:   Final Energy Demand, baseline, year 2005 and 2020 
ktoe 
          





































Table 5:   RES net power capacity and net electricity generation, baseline, year 2005 and 2020 
 
  Net power capacity (MW)  Net electricity generation (GWh) 
  2005 2020 2005 2020 
Hydro  116 138  284  404 
Wind 167  2884  226  7939 
Biomass and waste  556  1361  2853  4125 
Solar PV  2 297  1  286 
Total 841  4680  3363  12755 





Figure 4:   Net electricity generation, baseline, year 2005 and 2020 
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Figure 5:   RES in Gross Final Energy Demand, baseline, year 2005 and 2020 
ktoe 
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Table 6:   GHG emissions in Belgium, baseline 
 
  1990 (Mt CO2 eq.)  2005 (Mt CO2 eq.)  2020 (Mt CO2 eq.)  2020 vs. 2005 (%) 
All GHGs  139.9  135.8  128.4  -5.4 
All CO2  115.5 117.5  111.3  -5.3 
 ETS  sectors    58.4  52.5  -10.1 
  ETS without aviation    54.6  48.0  -12.1 
 Aviation   3.8  4.5  18.6 
Non-ETS sectors    77.4  75.9  -1.9 
  Energy related CO2   59.1  58.9  -0.5 
 Non-CO2 GHGs    18.3  17.1  -6.4 
Source:   PRIMES, GAINS, NTUA. 
NB:  The allocation of total GHG emissions between ETS and non-ETS is made according to scope ’08-12’. The model based emission data 
differ from the emissions officially reported to the UNFCCC. However, the former are coherent with the model results to 2020 which 












19   EEA, Annual European Union greenhouse gas inventory 1990‐ 2008 and inventory report 2010.   WORKING PAPER 9-11 
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get,  allowing  for  transfers  between  Member  States  if  some  exceed  their  national  targets.  For  the 
achievement of the non‐ETS target, it is assumed that this flexibility is used. Consequently, a uniform 













Table 7:   Carbon and renewable values for Belgium, baseline and 20/20 target scenario, year 2020 
 
   Baseline  20/20 target scenario 
Carbon value - ETS (€/tCO2)  25.0 16.5 
Carbon value - non-ETS (€/tCO2) 0.0  5.3 

































particular the recast Energy Performance of Buildings Directive and the CO2 and Cars Regulation. WORKING PAPER 9-11 
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Figure 6:   Gross Inland Consumption, 20/20 target scenario, year 2020 
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Figure 7:   Final Energy Demand, 20/20 target scenario, year 2020 
% change compared to the baseline 
 
Source:   PRIMES.  



























Box 1  Heat pumps 
A heat pump is a technology which uses “ambient heat” from the ground, air or water and moves (pumps) this 
to where it is needed for space heating and/or domestic hot water. Heat (radiation) from the sun is absorbed 
by the ground, water or air, which is available all year-round. Heat pumps transfer this heat from one me-
dium to another by mechanical means, using some electrical energy to power this process. As solar heat 
occurs naturally it has no cost or carbon impact. Though capital intensive, heat pumps are economical to run 
and can be powered by renewable electricity. The most common types of heat pump are air-source heat 
pumps (ASHP) and ground-source heat pumps (GSHP), depending on whether heat is transferred from the air 
or from the ground. The efficiency of a heat pump is measured by the coefficient of performance (CoP): for 
every unit of electricity used to pump the heat, an air source heat pump generates 2.5 to 3 units of heat (i.e. 
it has a CoP of 2.5 to 3), whereas a GSHP generates 3 to 4 units of heat. Heat pumps can be used in both 
domestic and non-domestic settings. They can be employed on an individual house basis or as part of district 
heating. 
Both scenarios (baseline and 20/20 target scenario) count on heat pumps for residential heating purposes in 
the medium term (2020). Penetration rates differ as the 20/20 target scenario gives more way to efficient 
heating technologies, integrating the recast Energy Performance of Buildings Directive, further eco-design 
implementation standards, a renewable target and a, albeit small, carbon value for the non-ETS sectors. The 
total number of residential heat pumps in Belgium by 2020 is estimated to be around 170 000 in the baseline, 
while the 20/20 target scenario holds approximately 310 000 heat pumps. Compared with numbers put 
forward in the Belgian NREAP, the 20/20 target scenario is a bit more ambitious, whilst the baseline still 
leaves room for progress.  

























Figure 8:   Final Energy Demand, 20/20 target scenario, year 2020 
% change compared to the baseline 
 
Source:   PRIMES.  

























Figure 9:  Called-up electrical power, baseline and 20/20 target scenario, evolution, 2005-2030 
TWh 
 
Source:   Eurostat, PRIMES, own calculations. 
N.B.   2010 figures are projections, not statistics. 
2005 2010 2015 2020 2025 2030
Baseline 88 89 94 99 102 105








Figure 10:   Net electricity generation, baseline and 20/20 target scenario, year 2020 
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Baseline 20/20 target  scenario










20/20 target scenario 
Efficiency for net thermal electricity production (%)  40.5  39.8  41.2 
Net imports ratio (%)  6.9 11.3  11.4 
% net electricity from CHP  9.0  15.5  16.3 
% electricity from RES  4.1 14.5  21.6 
Share of non-fossil fuels in net power generation (%)  59.1  66.7  74.7 
Net installed power capacity (GW)  14.7 20.3  20.7 
Carbon intensity (tCO2/GWh) 230  175  111 
Electricity (final demand) per capita (kWh/capita)  7675 8033  7889 







































Table 9:   RES net power capacity and net electricity generation, 20/20 target scenario, year 2020 
 
  Net power capacity (MW)  Net electricity generation (GWh) 
  2020  % change compared to baseline  2020  % change compared to baseline 
Hydro 138  0%  404  0% 
Wind 3659  27%  10332  30% 
Biomass and waste  2068 52%  7544  83% 
Solar PV  309  4%  299  4% 
Total  6174   32%  18579   46% 












Figure 11:   Net installed RES power capacity, baseline and 20/20 target scenario, year 2020: difference from 2005 
MW 
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Figure 12:   Renewables in Gross Final Energy Demand, baseline and 20/20 target scenario, year 2020 
ktoe 
 
Source:   PRIMES  
NB:   RES-H encompasses at the same time the heat produced in biomass-based CHP as the biomass’ and solar heat used for space and water heating. 
















Box 2  Fulfilment of the RES target in Belgium: the 20/20 target scenario vs. the Belgian National 
Renewable Energy Action Plan (NREAP) in 2020 
Compared with numbers put forward in the Belgian NREAP, the 20/20 target scenario shows slightly different 
evolutions in 2020 as illustrated in the figure below (ktoe). 
 
Total RES consumption in 2020 is projected to be higher in the NREAP than in the 20/20 target scenario (the 
difference is about 400 ktoe). Two factors explain the difference: (1) the RES share in gross final energy 
demand (13% vs. 12.5%) and (2) the projected level of gross final energy demand (41.3 Mtoe vs. 39.8 Mtoe).  
Regarding the allocation of total RES consumption among the different uses, the above figure shows that 
RES-H consumption is comparable in both sources whereas RES-E (resp. RES-T) consumption is higher (resp. 
lower) in NREAP than in the 20/20 target scenario. For RES-E, the gap amounts to 400 ktoe or 4 800 GWh. For 
RES-T, the difference is lower, around 100 ktoe, which represents approximately 1% of transport energy 
demand.  
1. National Renewable Energy Action Plan (NREAP), November 2010. 
Baseline 20/20 target  scenario NREAP
RES-E 1056 1576 1988
RES-T 585 900 798
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Figure 13:  Changes in net energy imports for Belgium, 20/20 target scenario, year 2020 
   



























% change from 2005

















2020 vs. 2005 
 'domestic reduction' 
(%) 
2020 vs. 2005 
'Belgian target 
(%) 
All GHGs  116.8 -9.0  -14.0  - 
All CO2  100.3 -9.9  -14.7     
ETS sectors  45.0 -14.3 -23.0  - 
 ETS  without  aviation  40.4 -15.8 -26.0     
 Aviation  4.6 2.2  21.2     
Non-ETS sectors  71.8 -5.4 -7.2  -15.0 
 Energy  related  CO2  55.3 -6.0 -6.5     
 Non-CO2 GHGs  16.5 -3.4 -9.6     
Source:   PRIMES, GAINS, NTUA. 
NB:  The allocation of total GHG emissions between ETS and non-ETS is made according to scope ’08-12’. The model based emission data 
differ from the emissions officially reported to the UNFCCC. However, the former are coherent with the model results to 2020 which 




























4.4. Direct cost 













neering‐oriented  analysis  which  points  to  energy  savings  with  zero  or  even  negative  costs,  the 
Figure 14:   GHG emission reductions, 20/20 target scenario, year 2020: difference from baseline  
Mt CO2 eq. (left) and % (right) 
   
Source:   PRIMES, GAINS, NTUA. 



















































Figure 15:   Direct energy cost, 20/20 target scenario, year 2020 
  
% change from baseline  Per cost category, in mln €’08 
   
Source: PRIMES,  NTUA. 
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Figure 16:   Sectoral indicators, 20/20 target scenario, year 2020  
% change compared to baseline 
 




















































Table 11:   Total direct cost, 20/20 target scenario, year 2020  
    In % of GDP  In million €‘08 
Cost related to domestic effort  A  0.27        
  of which energy related expenses    0.22 900 
Purchase of flexibility in non-ETS  B  0.01  30 
Purchase of flexibility for RES target  C  0.03  120 
Total direct cost  A+B+C  0.30 1250 
Source:   PRIMES, NTUA, own calculations. 
N.B.   Costs presented in the table are additional costs with respect to the baseline. 
                                                           





































effort of 11% in the non‐ETS in 2020 (i.e. 15% ‐ 4% = 11%) has been assumed in this scenario. WORKING PAPER 9-11 
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Impact on GHG emissions 
Table 12 below illustrates the impact of a limited use of flexibility in the non‐ETS on GHG emissions.  
Table 12:   GHG emissions in Belgium, 20/20 and 20/20_alt1 target scenarios, year 2020 
     20/20 target scenario  20/20_alt1 target scenario 
Prices ETS  CV  (€/tCO2) 16.5  16.5 
 Non-ETS  CV  (€/tCO2)  5.3 41.5 
 RES  RV  (€/MWh)  82.0  82.0 
        
Quantities  Total GHG  wrt 2005 (%)  -14.0 -15.2   
    wrt 20/20 target (%)    -1.4 
  ETS GHG  wrt 2005 (%)  -23.0  -20.7  
    wrt 20/20 target  (%)   2.9 
  Non-ETS GHG  wrt 2005 (%)  -7.2  -11.0 
    wrt 20/20 target (%)    -4.1 
Source: PRIMES, NTUA. 






















generation sector. As a consequence, the impact on net energy imports is minor (‐0.4%). WORKING PAPER 9-11 
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Table 13:   Total direct cost, 20/20_alt1 target scenario and 20/20 target scenario vs. baseline, year 2020  
in million €’08 
    20/20 target scenario  20/20_alt1 target scenario 
Cost related to domestic effort  A  1100 1300 
  of which energy related expenses   900  600 
Purchase of flexibility in non-ETS  B  30  20 
Purchase of flexibility for RES target  C  120 80 
Total direct cost  A+B+C  1250  1400 
Source:  PRIMES, NTUA, own calculations. 
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5.  The 30/20 target scenarios 
To determine the specifics of the 30/20 target scenarios, inspiration was found in the recently published 










































Table 14:   Carbon and renewable values for Belgium, baseline, 20/20 and 30/20 target scenarios, year 2020 
  
Baseline 






Carbon value - ETS (€/tCO2)  25.0 16.5 30.2 55.4 
Carbon value - non-ETS (€/tCO2)  0.0 5.3  30.2  55.4 

























34   i.e. limiting expected temperature rise to 2° Celsius above pre‐industrial temperature. WORKING PAPER 9-11 
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5.1. The 30/20 target scenario with flexibility (30/20_flex) 
5.1.1. Impacts on the energy system 





















Figure 17:   Gross Inland Consumption, 30/20_flex target scenario, year 2020 
% change compared to the 20/20 target scenario 
 























Figure 18:   Final Energy Demand by sector, 30/20_flex target scenario, year 2020 
% change compared to the 20/20 target scenario 
 
Source:   PRIMES.  











Figure 19:   Final Energy Demand by fuel, 30/20_flex target scenario, year 2020 
% change compared to the 20/20 target scenario 
 
Source:   PRIMES. 




































Figure 20:   Called-up electrical power, baseline, 20/20 target and 30/20_flex target scenarios, evolution, 2005-2030 
TWh 
 
Source:   PRIMES, own calculations. 
N.B.   2010 figures are projections, not statistics. 
2005 2010 2015 2020 2025 2030
Baseline 88 89 94 99 102 105
20/20 target 88 89 93 97 103 107

















Table 15:   Indicators related to the power generation sector, 30/20_flex target scenario vs. 20/20 target scenario,  
year 2005 and 2020 
 2005  2020  2020 
    20/20 target  30/20_flex target 
Efficiency for net thermal electricity production (%)  40.5 41.2 41.9 
Net imports ratio (%)  6.9  11.4  11.6 
% net electricity from CHP  9.0  16.3  18.0 
% electricity from RES  4.1 21.6 22.0 
Share of non-fossil fuels in net power generation (%)  59.1  74.7  76.2 
Net installed power capacity (GW)  14.7  20.7  20.6 
Carbon intensity (tCO2/GWh)  230 111  95 
Electricity (final demand) per capita (kWh/capita)  7675  7889  7756 
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Table 16:   RES net power capacity and net electricity generation in the 30/20_flex target scenario, year 2020 
  Net power capacity (MW)  Net electricity generation (GWh) 
  2020  % change compared to 20/20 target  2020  % change compared to 20/20 target 
Hydro 138  0%  404  0% 
Wind  3659 0%  10342  0% 
Biomass and waste  2012  -3%  7517  0% 
Solar PV  309  0%  299  0% 
Total  6118 -1%  18562 0% 



























Figure 22:  Net installed RES power capacity, 20/20 target and 30/20_flex target scenarios, year 2020: difference from 2005  
MW 
 

































Source:   PRIMES.  
NB:   RES-H encompasses at the same time the heat produced in biomass-based CHP as the biomass’ and solar heat used for space and water heating. 
 
Baseline 20/20 target 30/20_flex target
RES-E 1056 1576 1575
RES-T 585 900 896








Figure 24:   Changes in net energy imports of Belgium, 30/20_flex target scenario, year 2020 
   




























% change from 2005















Table 17:  GHG emissions in Belgium, 30/20_flex target scenario 
  2020  2020  2020 vs. 2005  2020 vs. 2005 
    change from 20/20 target  'domestic reduction'  'assumed target' 
 (Mt  CO2 eq.)  (%)  (%)  (%) 
All GHGs  110.8  -5.1  -18.4  - 
All CO2  95.5 -4.8  -18.8     
ETS sectors  42.4  -5.9  -27.5  - 
ETS without aviation  37.9  -6.1  -30.6    
Aviation  4.4 -3.7  16.7     
Non-ETS sectors  68.5  -4.7  -11.5  -21%
(*) 
Energy related CO2  53.1 -4.0  -10.2     
Non-CO2 GHGs  15.4  -6.8  -15.8    
Source:   PRIMES, GAINS, NTUA. 
NB:  The allocation of total GHG emissions between ETS and non-ETS is made according to scope ’08-12’. The model based emission data 
differ from the emissions officially reported to the UNFCCC. However, the former are coherent with the model results to 2020 which 
therefore allow getting insight into the energy-climate policy of Belgium. 






































Figure 25:   GHG emission reductions, 30/20_flex target scenario, year 2020: difference from 20/20 target scenario  
Mt CO2 eq. (left) and % (right) 
   
Source:   PRIMES, GAINS. 



















































Figure 26:   Direct energy cost, 30/20_flex target scenario, year 2020 
  
% change from 20/20 target scenario  Per cost category, in mln €’08 
 
 
Source: PRIMES,  NTUA. 
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Figure 27:   Sectoral indicators, 30/20_flex target scenario, year 2020  
% change compared to 20/20 target scenario 
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Table 18:   Total direct cost, 30/20_flex target scenario, year 2020 (compared to the 20/20 target scenario) 
    In % of GDP  In million € ‘08 
Cost related to domestic effort  A  0.17 700 
  Of which energy related expenses    -0.21 -850 
Purchase of flexibility in non-ETS  B  0.04 190 
Purchase of flexibility for RES target  C  -0.01 -60 
Total direct cost  A+B+C  0.20 830 
Source:   PRIMES, NTUA, own calculations. 















































Table 19:   Ex ante impacts of carbon values on energy prices, 30/20_flex target scenario  
% change from 20/20 target scenario 
 2013  2017  2020 
Solid fuels 
  (a) Households and services  10.8 17.0 17.5 
 (b)  Industry  13.9  27.6  32.7 
Liquid fuels          
 (a)  Gasoline  2.5 4.5 5.0 
  (b) Diesel oil  3.4  5.8  6.1 
   c) Fuel for heating  6.8  11.2  11.7 
  (d) Heavy fuel   5.7 9.8  10.7 
Natural gas       
 (a)  Industry  3.3  5.7  6.3 
 (b)  Services  5.7 9.7  10.2 
 (c)  Households  4.9  8.5  9.1 
Electricity      
  (a) High tension  0.4 0.8 1.2 
  (b) Low tension  3.4  4.7  3.4 
Average energy price  2.7  4.7  4.7 




















Table 20:   Additional public receipts generated by the moving from the 20/20 target scenario to the 30/20_flex  
target scenario  
in bn € 
 2013  2017  2020 
(1) Industry (auctioning)  0.20  0.43  0.53 
(2) Industry (NETS) + Services  0.39 0.70 0.73 
(3) Households (lighting, heating)*  0.36  0.49  0.38 
(4) Transport  0.35  0.66  0.76 
  (a) Households  0.14 0.26 0.30 
  (b) Firms  0.22  0.40  0.46 
Total  1.30 2.27 2.40 
In % of GDP  0.34 0.51 0.48 
(*): Cost of flexible instruments deducted. 
An important aspect of the simulations concerns the modification of the international environment. Indeed, 
the scenario under study concerns the whole of Europe and would consequently have an effect on the 








Table 21:   Impact on potential export market and on import and export prices, 30/20_flex target scenario  
% change from 20/20 target scenario 
target scenario  No recycling of public receipts  Full recycling of public receipts 
  2013 2017 2020 2013 2017 2020 
Potential export market  -0.26  -0.93  -1.01  -0.18  -0.57  -0.62 
Import prices for Belgium  0.16 0.40  0.29  0.04 0.07  0.06 




No recycling of new public receipts 
In this simulation, the net additional auctioning and tax revenues collected thanks to the transition 
from the 20/20 target scenario to the 30/20_flex target scenario are not invested in the economy but come 










































(‐0.37%, ‐0.26% and ‐0.11% respectively). Again, health sector records the lowest impact (‐0.06%). WORKING PAPER 9-11 
55 










Table 22:   Reduction in employers’ social contributions, 30/20_flex target scenario, full recycling policy  
in million € (except when mentioned otherwise) 
 2013  2017  2020 
Energy -24  -40  -40 
Intermediary goods  -119  -191  -192 
Equipment goods  -70 -108 -102 
Consumption goods  -95  -154   -153 
Construction -87  -152  -160 
Transports and communication  -130 -224 -236 
Trade, hotels, restaurants, ...  -252  -446  -473 
Credit and insurances  -85  -143  -150 
Health care  -176 -329 -362 
Other market services to households and services  -260  -485  -536 
Total -1299  -2272  -2405 











































Table 23:   Macro-economic results, 30/20_flex target scenario, no recycling policy vs. full recycling policy 
% change from 20/20 target scenario 
  No recycling of public receipts  Full recycling of public receipts 
    2013 2017 2020 2013 2017 2020 
MAIN MACRO-ECONOMIC RESULTS             
Total production  -0.17  -0.74  -0.82  -0.08  -0.4  -0.44 
Energy (Final expenditures, in 2000 prices)  -0.08  -1.17  -1.31  -0.05  -1.05  -1.15 
Demand components (volumes)             
 Households  consumption  -0.10  -0.44  -0.53  -0.01  -0.15  -0.22 
 Investments  -0.15  -0.65  -0.8  -0.09  -0.35  -0.44 
    of which Firms  -0.20  -0.84  -1.03  -0.13  -0.48  -0.61 
  Total internal demand  -0.10  -0.40  -0.47  -0.04  -0.17  -0.23 
  Exports of goods and services  -0.26  -0.90  -0.98  -0.17  -0.54  -0.58 
  Imports of goods and services  -0.29  -0.94  -1.07  -0.24  -0.63  -0.71 
GDP -0.08  -0.37  -0.40  0.02  -0.11  -0.13 
Deflator of private consumption  0.27  0.57  0.42  0.18  0.28  0.17 
Health index  0.22  0.42  0.24  0.12  0.11  -0.03 WORKING PAPER 9-11 
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  No recycling of public receipts  Full recycling of public receipts 
    2013 2017 2020 2013 2017 2020 
Total employment           
 in  thousands  -2.05 -17.60  -23.85  4.26  7.82  7.12 
 in  %  -0.05 -0.38  -0.50  0.09  0.17  0.15 
Productivity per head (market branches)  -0.03 0.04  0.16 -0.10 -0.33 -0.33 
Unit labour cost (Market branches)  0.22 0.33  0.02 -0.65 -0.79 -0.87 
Real disposable income  -0.22 -0.49  -0.53  -0.15 -0.26  -0.28 
Gross operating surplus of firms (ratio)   -0.26 -0.64  -0.73  0.29 -0.02  -0.18 
Current external balance (% of GDP)  0.05 0.02 -0.01 -0.01 -0.06 -0.06 
Net lending/borrowing of the public authorities           
  Million €-current prices  1009.12 1041.15  878.08  126.74  -78.38  -231.75 
  % of GDP  0.27 0.24  0.17  0.04 -0.02 -0.06 
MAIN SECTORAL RESULTS 
        
PRODUCTION (volumes)        
Agriculture  -0.31 -0.63 -0.63 -0.17 -0.19 -0.21 
Energy  0.11 -1.69 -2.04 -0.17 -1.37 -1.65 
Manufacturing industries  -0.25 -0.59 -0.61 -0.10 -0.16 -0.13 
 Intermediary  goods  -0.29 -0.79 -0.77 -0.13 -0.29 -0.18 
 Equipment  goods  -0.21 -0.36 -0.38 -0.10 -0.11 -0.12 
 Consumption  goods  -0.22 -0.51 -0.56 -0.06 -0.06 -0.08 
Construction  -0.20 -0.69 -0.54 -0.09 -0.25 -0.19 
Transports and communication  -0.31 -1.13 -1.27 -0.22 -0.71 -0.77 
  Transport by rail  -0.51 -1.77 -1.82 -0.31 -1.00 -1.00 
 Road  transport  -0.35 -1.13 -1.23 -0.23 -0.65 -0.66 
  Water and air transport  -0.44 -1.55 -1.82 -0.34 -1.06 -1.21 
  Other transports and communication  -0.27 -1.04 -1.17 -0.19 -0.66 -0.74 
Trade, hotels, restaurants, ...  -0.22 -0.79 -0.87 -0.11 -0.37 -0.42 
Credit, insurances  -0.18 -0.92 -1.07 -0.10 -0.48 -0.54 
Health  -0.01 -0.09 -0.05  0.05  0.00  0.01 
Other market services  -0.18 -0.71 -0.81 -0.13 -0.39 -0.45 
Total market branches  -0.19 -0.77 -0.84 -0.09 -0.39 -0.42 
        
EMPLOYMENT        
Agriculture  -0.03 -0.29 -0.59 -0.02 -0.09 -0.17 
Energy  0.02 -0.10 -0.11  0.02 -0.08 -0.08 
Manufacturing industries  -0.05 -0.18 -0.26  0.00  0.20  0.35 
 Intermediary  goods  -0.04 -0.19 -0.29 -0.01  0.06  0.10 
 Equipment  goods  -0.07 -0.18 -0.23 -0.01  0.25  0.50 
 Consumption  goods  -0.05 -0.18 -0.25  0.01  0.29  0.50 
Construction  -0.16 -0.62 -0.53  0.37  0.57  0.56 
Transports and communication  -0.05 -0.30 -0.37  0.11  0.10  0.05 
  Transport by rail  -0.11 -0.42 -0.48  0.06 -0.01 -0.01 
 Road  transport  -0.04 -0.32 -0.4  0.07  0.06 -0.01 
  Water and air transport  -0.04 -0.47 -0.88  0.13  0.33  0.36 
  Other transports and communication  -0.05 -0.28 -0.33  0.13  0.12  0.07 
Trade, hotels, restaurants, ...  -0.05 -0.52 -0.76  0.10  0.17  0.09 
Credit, insurances  -0.01 -0.37 -0.65  0.05  0.20  0.19 
Health  -0.01 -0.08 -0.06  0.08  0.25  0.32 
Other market services  -0.07 -0.77 -1.03  0.17  0.18  0.07 
Total market branches  -0.06 -0.46 -0.61  0.12  0.20  0.18 WORKING PAPER 9-11 
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Impact on GHG emissions 
Table 24 below compares the impact of a stepping up to ‐30% on GHG emissions when flexibility is 
fully used in the non‐ETS in Belgium (first column) and when this use is limited (second column).  
Table 24:   GHG emissions in Belgium, 30/20_flex_alt2 target scenario vs. 30/20_ flex target scenarios, year 2020  
      30/20_flex target scenario  30/20_flex_alt2 target scenario 
Prices ETS  CV  (€/tCO2) 30.2  30.2 
 Non-ETS  CV  (€/tCO2)  30.2 50.7 
 RES  RV  (€/MWh)  82.0  82.0 
       
Quantities  Total GHG  wrt 2005 (%)  -18.4 -20.3   
    wrt 20/20 (%)
(*) -5.1  -6.0 
  ETS GHG  wrt 2005 (%)  -27.5  -28.5  
    wrt 20/20 (%)
(*)  -5.9 -9.9 
  Non-ETS GHG  wrt 2005 (%)  -11.5  -14.0 
    wrt 20/20 (%)
(*) -4.7  -3.3 
Source:   PRIMES, NTUA. 
wrt =   with respect to. 
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Impact on direct cost 
Table 25 compares the direct cost of the stepping up to ‐30% in the two different contexts. In the first 
case (column “30/20_flex target scenario”), flexibility is fully used by the Member States (i.e. uniform 











Table 25:   Total direct cost, 30/20_flex_alt2 target scenario vs. 30/20_flex target scenario, year 2020  
in million €’08 
    30/20_flex target scenario  30/20_flex_alt2 target scenario 
Cost related to domestic effort  A  700  800 
  of which cost related to domestic effort   -850  -1200 
Purchase of flexibility in non-ETS  B  190 150 
Purchase of flexibility for RES target  C  -60  -50 
Total direct cost  A+B+C  830  900 
Source:   PRIMES, NTUA, own calculations. 
N.B.  Costs presented in the table are additional costs with respect to the 20/20 target scenario for the 30/20_flex target scenario; with 

























Table 26:   Ex ante impacts of carbon values on energy prices and additional public receipts, 30/20_flex_alt2 target 
scenario  
 2013  2017  2020 
Average energy price (% change from 20/20_alt1)  1.1 3.3 5.1 
  Of which households  1.1  3.5  5.5 
Total new public receipts (difference with 20/20_alt1 in bn €)   0.51  1.44  2.33 




No recycling of new public receipts 
The main macroeconomic impacts of the 30/20_flex_alt2 target scenario with no recycling of public re‐
ceipts are presented in Table 27 below (left part). 
Generally  speaking,  at  the  end  of  the  simulation  period,  the  main  macroeconomic  results  of  the 
30/20_flex_alt2 target scenario with no recycling of public receipts are very close to the ones found in the 














































affected  (energy  and  transports  and  communication)  or  whose  employment  remains  under  the 
20/20_alt1 scenario in spite of the recycling (agriculture and energy) are the same as in the 30/20_flex 
scenario (with recycling). In the same way, the least badly affected or even benefiting sectors in terms of 




Table 27:   Macro-economic results, 30/20_flex_alt2 target scenario, no recycling policy vs. full recycling policy 
% change from 20/20_alt1 
  No recycling of public receipts  Full recycling of public receipts 
    2013 2017 2020 2013 2017 2020 
MAIN  MACRO-ECONOMIC  RESULTS        
Total production  -0.13 -0.56 -0.79 -0.09 -0.33 -0.43 
Energy (Final expenditures, in 2000 prices)  -0.25  -0.87  -1.41  -0.24  -0.80  -1.28 
Demand components (volumes)        
  Households  consumption  -0.04 -0.27 -0.45 -0.01 -0.10 -0.17 
 Investments  -0.09 -0.48 -0.74 -0.07 -0.29 -0.42 
    of  which  Firms  -0.12 -0.64 -0.96 -0.10 -0.41 -0.58 
  Total internal demand  -0.06 -0.27 -0.42 -0.03 -0.13 -0.20 
  Exports  of  goods  and  services  -0.22 -0.81 -0.97 -0.16 -0.51 -0.57 
  Imports of goods and services  -0.21 -0.79 -1.02 -0.17 -0.53 -0.67 
GDP  -0.07 -0.30 -0.39 -0.03 -0.12 -0.13 
Deflator of private consumption  0.11 0.38 0.49 0.07 0.18 0.25 
Health  index  0.11 0.32 0.35 0.07 0.12 0.10 
Total employment        
  in  thousands  -1.40 -12.66 -21.19  1.09  1.48  3.89 
 in  %  -0.03 -0.27 -0.44  0.02  0.03  0.08 
Productivity per head (market branches)  -0.04  -0.01  0.10  -0.06  -0.18  -0.24 
Unit labour cost (Market branches)  0.13 0.28 0.18  -0.21  -0.50  -0.80 
Real  disposable  income  -0.09 -0.33 -0.50 -0.06 -0.18 -0.28 
Gross operating surplus of firms (ratio)   -0.13 -0.46 -0.71  0.09 -0.01 -0.10 WORKING PAPER 9-11 
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5.2. The 30/20 target scenario without flexibility (30/20_int) 
5.2.1. Impacts on the energy system 
As in the section devoted to the 30/20_flex target scenario, graphs and analyses will be made with re‐
spect to the 20/20 target scenario and focus lies on the year 2020.  



















Figure 28:   Gross Inland Consumption, 30/20_int target scenario, year 2020 
% change compared to the 20/20 target scenario 
 

























Figure 29:   Final Energy Demand by sector, 30/20_int target scenario, year 2020 
 % change compared to the 20/20 target scenario 
 
Source:   PRIMES.  











Figure 30:   Final Energy Demand by fuel, 30/20_int target scenario, year 2020 
% change compared to the 20/20 target scenario 
 
Source:   PRIMES. 




































Figure 31:   Called-up electrical power, baseline, 20/20 target and 30/20_int target scenarios, evolution, 2005-2030 
TWh 
 
Source:   PRIMES, own calculations. 
N.B.   2010 figures are projections, not statistics. 
2005 2010 2015 2020 2025 2030
Baseline 88 89 94 99 102 105
20/20 target 88 89 93 97 103 107
















Table 28:   Indicators related to the power generation sector, 30/20 target_int scenario vs. 20/20 target scenario, year 
2005 and 2020 
 2005  2020  2020 
    20/20 target  30/20_int target  
Efficiency for net thermal electricity production (%)  40.5  41.2  42.6 
Net imports ratio (%)  6.9  11.4  11.7 
% net electricity from CHP  9.0 16.3 19.6 
% electricity from RES  4.1  21.6  23.5 
Share of non-fossil fuels in net power generation (%)  59.1  74.7  78.2 
Net installed power capacity (GW)  14.7 20.7 20.9 
Carbon intensity (tCO2/GWh) 230  111  80 
Electricity (final demand) per capita (kWh/capita)  7675 7889 7712 
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Table 29:   RES net power capacity and net electricity generation in the 30/20 target_int scenario, year 2020 
  Net power capacity (MW)  Net electricity generation (GWh) 
 2020 
% change compared to 
20/20 target  2020 
% change compared to 
20/20 target 
Hydro  138 0%  404 0% 
Wind  3873 6%  11052 7% 
Biomass and waste  2095 1%  7975 6% 
Solar PV  309 0%  299 0% 
Total  6415 4%  19730 6%   






capacities based on intermittent energy sources such as wind and solar. WORKING PAPER 9-11 
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Figure 33:   Net installed RES power capacity, 20/20 and 30/20_int target scenarios, year 2020: difference from 2005 
MW 
 






























Figure 35:   Changes in net energy imports of Belgium, 30/20 target_int scenario, year 2020 
   




























% change from 2005
30/20_int target 20/20 target




Source:   PRIMES.  
NB:   RES-H encompasses at the same time the heat produced in biomass-based CHP as the biomass’ and solar heat used for space and water heating. 
Baseline 20/20 target 30/20_int target 
RES-E 1056 1576 1679
RES-T 585 900 892





















Table 30:  GHG emissions in Belgium, 30/20_int target scenario 
  2020  2020   2020 vs. 2005  2020 vs. 2005  
     change from 20/20 target   'domestic reduction'  'assumed target' 
 (Mt  CO2 eq.)  (%)  (%)  (%) 
All GHGs  105.9 -9.4  -22.0  - 
All CO2 91.0  -9.3  -22.6     
ETS sectors  39.5 -12.2  -32.4  - 
  ETS without aviation  35.1  -13.1  -35.7    
 Aviation  4.4 -4.9  15.3     
Non-ETS sectors  66.4  -7.6  -14.3  -21%
(*) 
  Energy related CO2 51.5  -6.9  -12.9     
 Non-CO2 GHGs  14.9  -9.9  -18.6    
Source:   PRIMES, GAINS, NTUA. 
NB:  The allocation of total GHG emissions between ETS and non-ETS is made according to scope ’08-12’. The model based emission data 
differ from the emissions officially reported to the UNFCCC. However, the former are coherent with the model results to 2020 which 
therefore allow getting insight into the energy-climate policy of Belgium. 








































Figure 36:   GHG emission reductions, 30/20_int target scenario, year 2020: difference from 20/20 target scenario 
Mt CO2 eq. (left) and % (right) 
   
Source:   PRIMES, GAINS. 




















































Figure 37:   Direct energy cost, 30/20_int target scenario, year 2020 
  
% change from 20/20 target scenario  Per cost category, in mln €’08 
 
 
Source: PRIMES,  NTUA. 
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Table 31:   Total direct cost, 30/20_int target scenario, year 2020 
compared to the 20/20 target scenario 
    In % of GDP  In million € ‘08 
Cost related to domestic effort  A 0.33  1340 
  Of which energy related expenses   -0.39  -1600 
Purchase of flexibility in non-ETS  B 0.03  120 
Purchase of flexibility for RES target  C -0.04  -160 
Total direct cost  A+B+C 0.32  1300 
Source:   PRIMES, NTUA, own calculations. 
N.B.   Costs presented in the table are additional costs with respect to the 20/20 target scenario. 
Figure 38:   Sectoral indicators, 30/20_int target scenario, year 2020  
% change compared to 20/20 target scenario 
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Table 32:   Ex ante impacts of carbon values on energy prices, 30/20_int target scenario  
% change from 20/20 target scenario 
 2013  2017  2020 
Solid fuels 
  (a) Households and services  20.8  33.4  35.2 
 (b)  Industry  39.2  78.3  92.8 
Liquid fuels          
 (a)  Gasoline  4.9  8.9  10.1 
  (b) Diesel oil  6.6  11.5  12.3 
  (c) Fuel for heating  13.0  22.1  23.6 
  (d) Heavy fuel  16.1  27.7  30.4 
Natural gas       
 (a)  Industry  9.4  16.2  17.8 
 (a)  Services  11.1  19.1  20.5 
 (b)  Households  9.5  16.8  18.3 
Electricity      
  (a) High tension  1.3  2.4  2.6 
  (b) Low tension  4.5  7.5  7.3 
Average energy price  5.2  9.4  9.8 







the  non‐ETS  sector.  Once  again,  the  purchase  related  to  the  use  of  flexibility  mechanisms  by  the 
non‐ETS sector is deducted from those new public receipts. 
Table 33:   Additional public receipts generated by the moving from the 20/20 target scenario to the 30/20_int target 
scenario  
in bn € 
 2013  2017  2020 
(1) Industry (auctioning)  0.65 1.39 1.73 
(2) Industry (NETS) + Services  0.76 1.37 1.46 
(3) Households (lighting, heating)*  0.62 0.97 0.95 
(4) Transport  0.68 1.29 1.52 
 (a)  Households  0.26 0.50 0.60 
 (b)  Firms  0.42 0.79 0.92 
Total  2.71 5.02 5.65 
In % of GDP  0.70 1.12 1.12 

















Table 34:   Impact on potential export market and on import and export prices, 30/20_int target scenario  
% change from 20/20 target scenario 
  No recycling of public receipts  Full recycling of public receipts 
  2013 2017 2020 2013 2017 2020 
Potential  export  market -0.49 -1.82 -2.07 -0.30 -0.90  -0.98 
Import prices for Belgium  0.29 0.84  0.73 -0.02 -0.03  0.02 
Export prices for Belgium  0.20  0.43  0.26  -0.08  -0.32  -0.34 
The macroeconomic impact of the 30/20_int target scenario is now presented according to the two recy‐
cling options.  



















































Table 35:   Reduction in employers’ social contributions, 30/20_int target scenario, full recycling policy  
in million € (except when mentioned otherwise) 
   2013  2017  2020 
Energy -51  -88  -95 
Intermediary goods  -248  -423  -453 
Equipment goods  -147 -239  -241 
Consumption goods  -199  -341  -360 
Construction -182  -336  -376 
Transports and communication  -271 -496  -555 
Trade, hotels, restaurants, ...  -526  -985  -1112 
Credit and insurances  -177  -316  -351 
Health care  -368 -730  -855 
Other market services to households and services  -542  -1068  -1253 
Total -2711  -5024  -5651 




































2020) and energy (‐0.13% in 2020). WORKING PAPER 9-11 
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Table 36:   Macro-economic results, 30/20_int target scenario, no recycling policy vs. full recycling policy 
% change from 20/20 target scenario 
  No recycling of public receipts  Full recycling of public receipts 
    2013 2017 2020 2013 2017 2020 
MAIN MACROECONOMIC RESULTS        
Total  production  -0.33 -1.46 -1.67 -0.14 -0.67 -0.74 
Energy (Final expenditures, in 2000 prices)  -0.11  -2.15  -2.61  -0.06  -1.89  -2.23 
Demand components (volumes)        
  Households  consumption  -0.17 -0.85 -1.07  0.01 -0.20 -0.33 
  Investments  -0.29 -1.27 -1.62 -0.18 -0.60 -0.76 
    of which Firms  -0.39 -1.65 -2.08 -0.25 -0.85 -1.07 
  Total internal demand  -0.20  -0.77  -0.96  -0.06  -0.26  -0.37 
  Exports of goods and services  -0.52  -1.78  -1.99  -0.31  -0.91  -0.95 
  Imports of goods and services  -0.58 -1.86 -2.18 -0.45 -1.10 -1.24 
GDP  -0.15 -0.71 -0.80  0.05 -0.13 -0.15 
Deflator of private consumption  0.47  1.06  0.89  0.28  0.39  0.25 
Health index  0.37 0.77 0.52 0.16 0.07  -0.15 
Total  employment        
 in  thousands  -3.72  -33.34  -46.98  9.53  22.80  25.53 
 in  %  -0.08  -0.71  -0.98 0.21 0.49 0.53 
Productivity per head (market branches)  -0.07  0.07  0.30  -0.20  -0.73  -0.81 
Unit labour cost (Market branches)  0.39  0.62  0.10  -1.42  -1.92  -2.07 
Real disposable income  -0.41 -0.95 -1.10 -0.26 -0.45 -0.50 
Gross operating surplus of firms (ratio)   -0.49  -1.31  -1.59  0.67  0.10  -0.22 
Current external balance (% of GDP)  0.12  0.08  0.04  0.00  -0.09  -0.06 
Net lending/borrowing of the public authori-
ties        
  Million €-current prices  2127.77  2625.94  2645.72  284.88  206.33  140.88 
  -% of GDP  0.57 0.60 0.52 0.08 0.04 0.01 WORKING PAPER 9-11 
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  No recycling of public receipts  Full recycling of public receipts 
    2013 2017 2020 2013 2017 2020 
MAIN SECTORAL RESULTS 
        
PRODUCTION (volumes)        
Agriculture  -0.60 -1.26 -1.32 -0.31 -0.25 -0.24 
Energy  0.30 -3.16 -4.03  0.43 -2.44 -3.09 
Manufacturing industries  -0.50 -1.21 -1.29 -0.20 -0.26 -0.16 
  Intermediary  goods  -0.61 -1.65 -1.67 -0.29 -0.55 -0.31 
  Equipment  goods  -0.40 -0.72 -0.79 -0.16 -0.14 -0.16 
 Consumption  goods  -0.44 -1.01 -1.14 -0.11 -0.02  0.00 
Construction  -0.40 -1.37 -1.16 -0.16 -0.36 -0.27 
Transports and communication  -0.60  -2.19  -2.53  -0.41  -1.22  -1.31 
  Transport by rail  -0.98 -3.48 -3.71 -0.57 -1.71 -1.70 
  Road  transport  -0.69 -2.21 -2.48 -0.43 -1.10 -1.07 
  Water and air transport  -0.85  -2.99  -3.58  -0.64  -1.87  -2.09 
  Other transports and communication  -0.53 -2.02 -2.35 -0.37 -1.15 -1.26 
Trade, hotels, restaurants, ...  -0.43  -1.54  -1.76  -0.19  -0.57  -0.64 
Credit,  insurances  -0.34 -1.78 -2.13 -0.18 -0.77 -0.85 
Health  -0.03  -0.18  -0.10 0.09 0.02 0.05 
Other market services  -0.36  -1.38  -1.63  -0.23  -0.66  -0.74 
Total  market  branches  -0.38 -1.50 -1.70 -0.17 -0.64 -0.69 
         
EMPLOYMENT        
Agriculture  -0.06 -0.57 -1.17 -0.03 -0.11 -0.20 
Energy  0.04 -0.19 -0.21  0.06 -0.13 -0.13 
Manufacturing  industries  -0.09  -0.32  -0.48 0.00 0.50 0.90 
   Intermediary goods  -0.08  -0.35  -0.56  -0.01  0.20  0.33 
   Equipment goods  -0.13 -0.31 -0.40 -0.01  0.61  1.24 
   Consumption goods  -0.09  -0.30  -0.44  0.02  0.71  1.24 
Construction  -0.29  -1.20  -1.11 0.83 1.48 1.53 
Transports and communication  -0.10  -0.58  -0.75 0.24 0.32 0.27 
  Transport by rail  -0.21  -0.81  -0.97  0.14  0.10  0.14 
  Road  transport  -0.08  -0.61  -0.79 0.17 0.24 0.16 
  Water and air transport  -0.06  -0.87  -1.70 0.28 0.88 1.15 
  Other transports and communication  -0.10  -0.53  -0.66  0.28  0.36  0.31 
Trade, hotels, restaurants, ...  -0.10  -0.99  -1.50  0.22  0.53  0.48 
Credit, insurances  -0.02  -0.69  -1.26 0.12 0.54 0.65 
Health  -0.02  -0.14  -0.12 0.16 0.57 0.77 
Other market services  -0.13  -1.48  -2.03  0.38  0.63  0.56 
Total market branches  -0.10  -0.87  -1.19 0.26 0.60 0.65 WORKING PAPER 9-11 
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Impact on GHG emissions 
Table 37 below compares the impact of a stepping up to ‐30% on GHG emissions when flexibility is 
fully used in the non‐ETS in Belgium (first column) and when this use is limited (second column).  
Table 37:   GHG emissions in Belgium, 30/20_int_alt3 target scenario vs. 30/20_ int target scenarios, year 2020  
      30/20_int  target scenario  30/20_int_alt3 target scenario 
Prices ETS  CV  (€/tCO2) 55.4  55.4 
 Non-ETS  CV  (€/tCO2)  55.4 82.4 
 RES  RV  (€/MWh)  82.0  82.0 
        
Quantities  Total GHG  wrt 2005 (%)  -22.0 -23.7   
    wrt 20/20 (%)
(*) -9.4  -10.0 
  ETS GHG  wrt 2005 (%)  -32.4  -32.5  
    wrt 20/20 (%)
(*)  -12.2 -14.9 
  Non-ETS GHG  wrt 2005 (%)  -14.3  -17.0 
    wrt 20/20 (%)
(*) -7.6  -6.7 
Source:   PRIMES, NTUA. 
wrt =   with respect to. 
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Impact on direct cost 
Table 38 compares the direct cost of the stepping up to ‐30% in the two different contexts. In the first 
case (column “30/20_flex target scenario”), flexibility is fully used by the Member States (i.e. uniform 










Table 38:   Total direct cost, 30/20_int_alt3 target scenario vs. 30/20_int target scenario, year 2020  
in million €’08 
    30/20_int target scenario  30/20_int_alt3 target scenario 
Cost related to domestic effort  A 1340  1600 
  of which energy related expenses    -1600 -2000 
Purchase of flexibility in non-ETS  B 120 80 
Purchase of flexibility for RES target  C -160  -150 
Total direct cost  A+B+C  1300 1530 
Source:    PRIMES, NTUA, own calculations. 
N.B.   Costs presented in the table are additional costs with respect to the 20/20 target scenario for the 30/20_int target scenario; with 





















Table 39:   Ex ante impacts of carbon values on energy prices and additional public receipts, 30/20_int_alt3 target sce-
nario  
 2013  2017  2020 
Average energy price (% change from 20/20_alt1)  3.6  8.4  11.5 
  Of which households  3.2  8.4  11.9 
Total new public receipts (difference with 20/20_alt1 in bn €)   1.8 4.3 6.1 
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Table 40:   Macro-economic results, 30/20_int_alt3 target scenario, no recycling policy vs. full recycling policy 
% change from 20/20_alt1 
  No recycling of public receipts  Full recycling of public receipts 
    2013 2017 2020 2013 2017 2020 
MAIN MACROECONOMIC RESULTS             
Total production  -0.29 -1.28 -1.72 -0.17 -0.61 -0.78 
Energy (Final expenditures, in 2000 prices)  -0.35  -1.97  -3.01  -0.32  -1.76  -2.65 
Demand components (volumes)        
  Households  consumption  -0.12 -0.69 -1.05  0.00 -0.15 -0.30 
 Investments  -0.23 -1.11 -1.63 -0.15 -0.56 -0.77 
    of which Firms  -0.31  -1.46  -2.09  -0.22  -0.80  -1.07 
  Total internal demand  -0.15 -0.65 -0.95 -0.06 -0.23 -0.35 
  Exports of goods and services  -0.47  -1.69  -2.02  -0.30  -0.88  -0.96 
  Imports of goods and services  -0.48 -1.71 -2.17 -0.37 -1.01 -1.24 
GDP  -0.14 -0.65 -0.83 -0.00 -0.14 -0.14 
Deflator of private consumption  0.32 0.93 1.11 0.18 0.35 0.45 
Health  index  0.28 0.74 0.76 0.13 0.13 0.06 
Total employment        
 in  thousands  -3.16  -28.82  -46.16  5.66  15.66  23.59 
 in  %  -0.07  -0.61  -0.96 0.13 0.33 0.49 
Productivity per head (market branches)  -0.07  0.03  0.25  -0.16  -0.56  -0.75 
Unit labour cost (Market branches)  0.31  0.62  0.36 -0.91 -1.65 -2.14 
Real disposable income  -0.27  -0.81  -1.15  -0.17  -0.39  -0.56 
Gross operating surplus of firms (ratio)   -0.34 -1.16 -1.70  0.43  0.12 -0.14 WORKING PAPER 9-11 
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6.  Annex 
6.1. Detailed energy and CO2 emissions’ figures for the different scenarios 
 
      2005 2020 2020 2020 2020 
        Baseline  20/20 target   30/20_flex target  30/20_int target  
Gross inland consumption (ktoe)  60605  59264  58138  56618  55312 
  Solids    5450 4845 3586 2950 2323 
  Oil    24747 21927 21136 20699 20332 
  Natural gas    14740 15533 13949 13517 13153 
  Nuclear    12277 12405 12405 12405 12405 
  RES    3391 4553 7062 7046 7098 
Final energy demand (ktoe)  38443  39312  38937  37817  36820 
  by  sector  Industry  13563 13706 13649 13562 13292 
   Residential 9938 10249 10149  9576  9167 
    Tertiary  5017 5501 5352 4995 4744 
    Transport 9926 9856 9787 9684 9618 
  by fuel  Solids  2080 1750 1767 1644 1371 
    Oil  16529 15254 14593 14132 13816 
    Gas  10009  10556 9656 9204 8894 
   Electricity 6894 7821 7681 7551 7509 
    Heat  427 1224 1208 1245 1270 
    RES  2503 2706 4031 4041 3959 
Net electricity generation (GWh)  82043 87839 86172 84436 83794 
  Nuclear    45109 45808 45808 45808 45808 
  RES    3363 12755 18579 18562 19730 
  Solids   7561 7988 2924 1061  0 
  Oil    1687 2401 1393 1519 1082 
  Natural  gas    21761 16491 15000 15110 14992 
  Derived gases  2563 2395 2468 2377 2182 
Net installed power capacity(MW)  14716  20348  20681  20625  20920 
  Nuclear    5817 5941 5941 5941 5941 
  RES   841 4680 6174 6118 6415 
  Solids    1709 1079 1079 1079 1079 
  Oil    639  1410 637 637 637 
  Gas   5710 7238 6850 6850 6848 
Energy related CO2 emissions (Mt)  107.7  100.2  89.2  84.3  79.9 
  Power & energy sectors  24.7  21.4  14.4  12.5  11.0 
  Industry   22.7 20.2 19.2 18.4 17.2 
  Residential    20.4 20.1 18.7 17.5 16.5 
  Tertiary   10.5  11.0  10.5  9.8  9.3 
  Transport   29.5 27.5 26.4 26.1 25.9 
  of which intern. aviation  3.8  4.5  4.6  4.4  4.4 
Carbon value  (€'08/tCO2)       
  ETS   0.0 25.0 16.5 30.2 55.4 
  non-ETS   0.0  0.0  5.3  30.2  55.4 
Renewable value (€'08/MWh)  0.0  82.0  82.0  82.0  82.0 
Source: PRIMES. WORKING PAPER 9-11 
87 
6.2. Some additional comparative numbers regarding flexibility in the non-ETS 
 
      20/20 target   20/20_alt1 target  30/20_flex target  30/20_flex_alt2 target 
Gross inland consumption (ktoe)  58138  57948  56618  55924 
  Solids    3586 3907 2950 2783 
 Oil    21136 20861 20699 20439 
  Natural  gas    13949 13700 13517 13262 
  Nuclear    12405 12405 12405 12405 
 RES    7062 7074 7046 7034 
Final energy demand (ktoe)  38937  38524  37817  37239 
  by  sector  Industry  13649 13636 13562 13556 
   Residential  10149 9922 9576 9248 
    Tertiary  5352 5254 4995 4800 
    Transport  9787 9712 9684 9636 
 by  fuel  Solids  1767 1736 1644 1630 
    Oil  14593 14297 14132 13879 
    Gas  9656 9511 9204 8951 
   Electricity  7681 7805 7551 7508 
    Heat  1208 1252 1245 1244 
    RES  4031 3924 4041 4028 
Net electricity generation (GWh)  86172 87703 84436 83865 
  Nuclear    45808 45808 45808 45808 
  RES    18579 18931 18562 18568 
 Solids    2924 4276 1061  461 
  Oil    1393 1094 1519 1519 
  Natural  gas    15000 15106 15110 15132 
 Derived  gases  2468 2488 2377 2377 
Net installed power capacity (MW)  20681  20904  20625  20626 
  Nuclear    5941 5941 5941 5941 
 RES    6174 6236 6118 6118 
  Solids    1079 1079 1079 1079 
  Oil    637 726 637 637 
 Gas    6850 6923 6850 6850 
Energy related CO2 emissions (Mt)  89.2  89.1  84.3  82.3 
  Power & energy sectors  14.4  15.6  12.5  11.9 
 Industry    19.2 19.2 18.4 18.4 
  Residential    18.7 17.8 17.5 16.6 
 Tertiary    10.5  10.2  9.8  9.4 
 Transport    26.4 26.2 26.1 26.0 
  of which international aviation  4.6 4.6 4.4 4.4 
Carbon value  (€'08/tCO2)      
 ETS    16.5 16.5 30.2 30.2 
  non-ETS    5.3 41.5 30.2 50.7 
Renewable value (€'08/MWh)  82.0  82.0  82.0  82.0 
Source: PRIMES. WORKING PAPER 9-11 
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